Dibasic amino acid residues at the carboxy-terminal end of kinase homology domain participate in the plasma membrane localization and function of phosphatidylinositol 5-kinase gamma.
Type I phosphatidylinositol 4-phosphate (PI(4)P) 5-kinases (PIP5Ks) catalyze the synthesis of phosphatidylinositol 4,5-bisphosphate (PI(4,5)P(2)), an essential lipid molecule involved in various cellular processes such as regulation of actin cytoskeleton and membrane traffic. The protein localizes to the plasma membrane where its activity has been shown to be regulated by small GTPase ARFs and/or phosphatidic acid. Deletion analysis of amino- or carboxy-terminal sequences of PIP5Kgamma fused with EGFP demonstrated that the presence of central kinase homology domain (KHD), a 380 amino acid-long region highly conserved among PIP5K family, was necessary and sufficient for the plasma membrane localization of PIP5Kgamma. Particularly, the dibasic Arg-Lys sequence located at the carboxy-terminal end of KHD was shown to be crucial for the plasma membrane targeting of PIP5Kgamma, since the deletion or charge-reversal mutation of this dibasic sequence resulted in the mislocalization of the protein to the cytoplasm. Mislocalized mutants also failed to complement the temperature-sensitive growth of Saccharomyces cerevisiae mss4-1 mutant defective in PIP5K function. The presence of dibasic residues at the C-terminal end of KHD was conserved among mammalian as well as invertebrate PIP5K family members, but not in the type II PIPKs that are not targeted to the plasma membrane, suggesting that the conserved dibasic motif provides a mechanism essential for the proper localization and cellular function of PIP5Ks.